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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a MOS 
semiconductor element, a substrate and its 
manufacturing method which has no need of the use of a 
strained channel region to ensure elevated channel 
mobility characteristics. 

SOLUTION: The CMOS integrated circuit element 
comprises an electric insulation layer and an active layer 
having no strain on the insulation layer. An insulation 
gate electrode is given on the surface of the non- 
strained silicon active layer, an Si1~xGex layer is 
disposed between the insulation layer and the silicon 
active layer and forms a first junction with the silicon 
active layer, germanium therein has a concentration 
gradient monotonously decreasing in a first direction 
from the peak level to the surface of the silicon active 
layer, the peak concentration level of germanium is 
x=0.15 or more, and the germanium concentration varies 
from the peak level to a level x=0.1 or less at the first 
junction and may be steep in gradient at the first 
junction. 
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z>m 2 mmm<Di&m&r* f - e > y £ tut v - * f 
u -f . Baiefiifter k - tr> y$ nfcy-^s 
# f u -f > m £ m k«* w& mmm t com «c ees s n 

fcS i.-.Ge.xtf^+W^JBi, £#tfC 

&tf FW >M«c«buIB S i ! . . G e . x tr * + + JUJl 
<t«tetfT % MIB V - F U A > W#WIWB S 

i^.Ge.xt^ + ^+^JitJfiJItTacitWllktT 
£fj§5jtJI5 l CCgBtt<D«!H5lAI h ^>^X 
[»3fcB5 3 ] SulBS i ...Ge.if^WiHi 

UROlSfe^U 3>rS14@<D^f*if^^ 1 5 0 0 At( 

tzm$mt£$mm±.iit j m i ^m^cD^ y =j >^m^m 

fcy-h*ffi*jKfiS-r4S»i. ffirsB^'j3>«ttiBrt 
oifi 2 m^m<D v - * si^so' f u a > «p>3 £ ff^-r s 

I8B4. iWBy-^«*4 FU-f >««t©iBracjf, 

HuiB*fi» s n/c y- h wkdtsisk: ^ * > * ^mmzjt 
mr&m2 mmmommx f - 1- > y $ n /c v - x & 

[>'FM>W?:M1-»<!:, B9Efi«ffr F- f 

[if*3i5 6] B5iB<a?sgr F-t">ystifcy-^ 

F IW >M*Ste Bufi B S i^.Ge.xb^t^tJH 
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i ^^Ge^t^ + ^tJUigMt^Ci^iit 
£11*115 StciBtJcCOaiP^S h7>yX^? 0 

Cfg*J15 7 J buIBS i ^Ge^fn^tJUi 
HulBS»Wtt<6«)i i <DH ^ciB^ 3 n/cx f * * > + )l 
> U n >JB* $ 6te Jlfff & C £ «r«F»i T Z>m>£M 5 
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ator ; PDSOl) MO S F E Tttac>iflKKCflS 

(ST?#^^^p-t"^ >y^f r -<xftm (F 1 oat 
ing body effect ; FBE) ^a/ffiT* 
& 0 SOI MOSFETt'C©FBEM?:ii6t/c 

ftl>*> ^ y'<D*>V 3 >y;l/VX T ) A (S i G e ) H^: 

4 6 v - x WMicmfe-t h * - iuc3^ b "C > 
ctO^-rfliWrR^Ufc^-Mip-s i (^K-f ) 

/i^SiGe ( /n- S i (V-X) OlW&Z: 

^Lrmcomm&ffiftj . ^>a(j. s im) 

20 J3ie><£>"E limination of Para sit 
ic Bipolar-induced Breakdo 
wn Effects in Ul tra-Thi n SO 
I MOSFETs Us'i ng Narrow-Ban 
dgap-Sour ce(NBS) St rue tur 
e" ( I EEE T r a n,s . Ele. Dev. , Vo 
1. 42, No. 8, pip. 1495-1502, Au 
gust 1 9 9 5) il^H©SftS:, XA. 3i>; 
(M. Y o s h i m i ) (ft h(D"S uppres s io 
n of the Floating-Body Effe 

30 ct in SOI MOSFETs by the Ban 
dgapEngineer ing Method Usi 
ng a S i !_„ G e „ Source Structur 
e"(IEEE Trans. Dev. , Vol. 44, 
No. 3, pp. 423-429, March 199 

7) t^^momx^cm^fix^^. &tc % 3^$^ 

e>iC^x.6n/c" Insulated-GateTra 
nsistor Having Narrow-Band 
gap-Source "<tl> 5H©*I11$I^5 % 6 9 
8. 8 6 9#tCfeMOSF ET©V-^««fttC|fcl^< 

40 > f+> v 7mm<Dfcmz:mmhxi,*i> 0 

[00 0 3] FBEIrl^ti-, ^MOSF E Tf^T* 

^ + >*;i/^*r^±?^s/c*(DtJ»iA5yr r> (Li 

au)S6^e>n/c"Method for For 
mi ng a Semiconductor Devic 
e Having a Heteroep i tax ial 
Layer"il^S<D*IM«5, 89], 7 69 

m usm£ jx£±i£u, *m c , m sp ; 7 6H# im. m o 
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gg^Sftrt^o so \ mfc£Bf&ir 2>tc&><Di£%:<Di& 

fifft*H 1 A-Sl D&l>lxH2 A -2 DCCTnSftTl^. 

> k y >^at« 1 1 o<dbj&&^ux m 1 
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ms#^ 0 c©<t^&i»*ia:Bw^> n; >^«i 1 

2/«;a>tl 1 2£#gtLT?T o/cOt^CiW* 30 
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> K y 1 3 O<D0j£&7nLTl>&. #tC, 132 
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ft& 0 ^> Ky >^Sffil 3 2<D— SB^. 02 C 
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h"R»i<tUr»l6ftrt»4 0 
[0 00 5 ]^F#tc4>, /cii, I*©*5^»Ja>f 50 
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[0 0 0 9 ] Ctl60Sffitt*fc, *<Drt«cai#©fct> 

ffi 1 »; ra >H , lulB^ 1>"J3 >B±CCJS t>7c S i 
... G e.HacfSifflSS i l -.Ge,«±fcgtffcffi#©tt 
C>Ss/c«2*<D*«»2^y3>II*fe^x> F y>^ 

IS S i , _ . G e B M± CCHfcWBWbB*««r £ fc*«C»W 

cc fr ias 2 ^ y n > h * t s 5 © K * t f o t ft io 

CH*. BulfiJ8»l8PSfJ S i a _ x Ge x li±CcmSW^*fi 

[0010] SOI *«*«JSR-r43e>tCffiO»*LCi 
^ffitc J: ^> F "J > ^Sfi«-€-©rttc^Ltt-> »J 

y n>@5:^gt"r4C tT'miZ%ft^Wy>hmt&^ F 

^> F , J>^*«*JI5lft"r4ff*OC»*ffiW. >"J^> 
JiittS i ,. X G e.B^b^ + ^ + d/J&BStK -X 
(c, SufB^> F y^ySSrttCTKSRaAH^^fiStTS/c 
^tcMlBS i L.Ge.MROWEl'y ^BSrilDT* 

©aS^BffiS^i/cfetcfflBTkSffiAB^^ti^b-rS 30 

WfulBv' y 3 >jB©«fficc»JSRr * 

[001 1 ] ^lEMOf^HBWttlllBKSRW. SO 1 Ml? 
^W«C«»JiSC>mfB«»W&*§^B±<DM^<D*t^ 

GeJH BulB^©ttl^>y3>rSttB<b^lg^ 40 

x=0. 1 5<fc*3 &AcK , BUffiS i i_xG ejftt® 
yjl, -5 ACDrlJS^MIB b*- * u^Wp e> iiuIBJil 1 Jg 
-&Tftx=0. 1 J:0fe^g^U^;l/^-c^K-r&, hm 

<fc9»*U<«\ BUlBS i ,.,GeJRt0» 
•7^^A(Diag«, 0. 2<x<0. 4T*£b*-*U 50 
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^iU* Bu IBIs l Sea"? x=0cDU-<;i/S r*m bt^ 0 

[0012] MIBS i L.Ge.BteMIBTSBcDS 

rfriEfiM b /c y ;i> A<ommtmsMfiiSfi} tzmm 

<fc*Jr*. B5IBS iL.Ge.i^SOOAWT^IS 

[0013] PMOS F^>^*£T'J:9 
««fi##* + >* JMHWfttfsK^ -f ««r F — fcf > y 
^a^r J >l>*ftmJ&-?Z>C «f 
CC, ->y r3><hS i t . x G e,it?*-5 F- b"> ^coigfc? 

i*S<D6cW*iJCCfiEfflr#4. »f*O^PMOS h7>y 
X*CC:fol»T. S i a . x G e,@teNS F-b">^~C F — 
b">^n, S ia-.Ge.lrtrNSK-t^^lg 

»wriBs*oai>^ y ^ >f§ttBo*ffitciPi^ 

msoa^s-cmriB^ i cod: 5fcN 

[0014] s/c, ffecDso i mmhmb^^^zJxz 

^f*r£tt«I^t*^c<b^"c^^ 0 HulBlg^^z^f*rStt 

««tttt 6 0 0 AH±0*3*to*/ »J 3 >?gt*» <b , 
B(riBS»fl«ja*e»B 4 mJlBv »J ^ >rStt/l 4 <DRt] ^ciBg 
3ti^>^— (DS i ^.GeJ^Ift^, tulBS i s . 
M Ge x B«BUfBt/y :3>SttB£fftl^£tf£j*£U * 
(DrtryjU^^^A^b*-^ U-<;l/^6milBV U =3>r£ 

ffl*4L//ctfiS*fco 0 lulBS i ...G e x Brtr*<Z>y;l/V 
^^A©f-^U^Mt if* U < x=0. 1 5d: 
0tA#<, fflBS i ^.Ge.Hrtrcoy^^^^ACD 

rSJg^milB b- ^ u-^jb^ 6gulBm l S^t-^ x =0 . 

BUffiS i ,.,G e.irtt'OW?^') ACD?lffi«0. 2 
<x<0. 4T**>^b*-^U-<;l/^6HUlB^l Jg^T'x 
=0a>U-^;l/S*CgE<b-rSo itc % buIBS i ,_x G e.B 
«, BtriBSaWa»jftB<t|?ffl*&L, */cSuf5S i 
i.,Ge, BrtrcDHulBMJ4 l/c^l/v- »5 ACDvSS^fj 
IEI?fflT-#jx=0. 1 <t0 fe/h3tiU-^;U^6SuMBb*- 

[0015] *«w©(fe(Diaijeffitt, isw^ieii 
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ii^Gexii (DW> 1 BylESlMKMtf 5 J: 5 tc 

Si l . x Ge,Irttt , -^U^Jl/?:feo 0 C<D«fc5&N 
S2F-t'>ytcj:0^x6nfc^f#W&S^«, PMO 10 

fc, J|i-(DS i 1 .,Ge II IBrtrNaK-fcr>^ttlWBy 
> F-f>^n/cPSv-^MFl/>f> 



fem~(7)S i ^.Ge.JiitDHCCjgfiJcSnSo CCD**^ 20 
HffiA««ttft^ V-X««RCJf*— CDS i^Ge, 

[0016] so iai?«i*h^>^^©se>«:ffe(D 

cc v fufSS i !-„ G e,l^, flfriBS^Ottl^U =J>rS 
ttH<t0 1 8^*Jfcj£U *<Drttcy;U^~^A#b-~ 

jn/d2 sih^cd v Ku-f >««*^ a 5 ft 

-> y ^ > rSttll 5 <fc 0 $ c $ x-fcis, £ ft & e 
iKMDtci^>y 3>gttirt^-?^6n > c<DJ:5tty 

/cy-XfiRiStffiBS i ,-,Ge,JI£©ra&C0j£3tl 
& 0 *Httfi»I(3D«P*Ul^««:J:titf, BUlBSi^.G 



it. UFP^U- K$ti/cflBR$/c«llt*/y > F-~ b 

ttiirt^MiB^ + > * fr^Mx-m 1 F — b*> ?<D 50 



2 0 0 1 - 2 1 7 4 3^ 

14 ' . 

«*«S*cJt^T-t<Drt©» l »SS F- t*>^corfta 

**A*C>S i ..xGe.K^'btWam 4$ 
CC. BUlBU hP^U- FSftfc F-f>y7'P7 WA> 
ttS i.^GeJtt-^?:^, mTiay- hm»T 

7tJMZ. JfiF£L<tt, OTBt-*U^il/**6> HUlB© 

/hu^b*r#iH^c^3tiS*5 4 ffecDu Foy i<- F 

U n >S14»CD/53 RC/MfB^ + >*>fgi*i~Fg|5<DS 
i,.,Ge 11 )Brt©K-tr>y©tt»a:, pTrgOX Uy 3 

[0017] S/c. *»W©j|]5S^««, s o i as© 

>?si*iHS^miBaaw&^)ii^<D&t^^ y ^ > 

U/c?iie^:^oS ij.^GeJ^tfo BUlB^^CO^l^ 

iS*JgSEL. BuIBM^ofec^> y 3>rS1teRa sr Buias 

i^.Ge.xt'^ + ^^JUHrttc^RSStite^Z ^11 

6Mrbft&. C<D<t *tt?l<4ry FftA 

tB«sti/cy-h*ffi«:»flE-r*a»ftrcc. 

SKtl B«IBS*<D3&:i^>y 3>ffil4Jirtcc^ l 

F- tr> ytt. HUSB*B«R3 tifcy- h KSa^^JUc 5 ti/c 
fgtCT^- y >^'3ft, ^ y3>MS i,. x G e.rcD 

F-t->^©jes?a<z)au(D^*<!:urs^s ft, s 

i a^Ge.xt^^ytJUMy'J 3>SttHWC^ 
ue>3;u F«EiHS5ffl F-t*>^'CDU ha^u— Fy'o 

;U^F^<Z) F- f> y« PMOS ^T-rv^> x;u — «rE6 
[0018] *^©B«Saf-C-<D?K«Wffitt, F B E 

H^sKf* -< 6 y - x «««:i*ti S * - S*r 5 
fgS^^>^ccj:0^r r ^tSr^?ft^^--;u 

ttp-S 1 (*f^)/p-SiGe (^f^/n^S 
iGe (V-;>) /n 'S i (y-^) cftgjffitr. yft^T 



y - x^sts^i J: 0 ^^cc?Sft ^ c i ^r- ts„ F u 
>-v-xiev d scc^tur^acc^sti/c^^x 
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OS h7>^^^$fcfl5t't5, *^cdSSRO' 
p 7 r A folkUffiWO* is is 3 ^ K^!±#[5]B^tiifiS;£ 

F - f > ^<D > ^ ? F 4 * >a AJ»* 10 

PMOS*^<D^I/Va;l/FSEo-;l't7 (roll 
off) 1^ttjfe!>StifcS^t>*il^l!l* (RSC 

e) ^tci^r^, coi^asR^-cctetirwws 

n/ctr^Mtf-^ffffl (PBA) 
^3it*fca£>Ccffll*?>*iS. 
[0019] 

CC#ftf S C £ *©RBCCSI3 ©JH#^ffi3 

n^Cifct^^ 3 60£, M m£«srKo f, 'Si2ig 

♦BtS tf 0 15]— ©#Ag#-5f tt£f*icM o 

[0 02 0]i3A3&l^i3E?:#MO, -^F^CS 
i ...Ge.lStoSO 1 a«*JBJffi-r42* 

rtCC^JLtt^'J 1 2&WWBB^Ltt*>U=i»l 1 

2±KJBj£3*ifcaS 1 xb'^f>t^'J3>i 1 4£ 
*>o^> F 'J> ^ffil 0£ff£j£T£S|ig£^O o CCD 
Ilib^+yt;^>'i3>I14W, fi6 0 0A«± 40 

2«C. S i a.xGe.Ji 1 6#8OTBWl if^ytJ^ 
"Jn>B 1 4±€Cj^JSS3ni. C0Si l .,GeJ16 
tt&8 0 0 A«T©« 3£4>*>, 7 0 0 e C^ll30 
0 -C<DBHrt©iaa["CRt>tl4«E^t^affll» ( L P 
CVD) ««*ffil»rjBJ3TC#S. COJ:5«cS»SB 



(ff*l/<tt, W7^-)AV-X^ GeH 50 
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< k % s i ,.»Gej i 6rtryji/v^-5A©«ja[*j«r 

x=o©fi*&o. 2^x^o. 4o*^ffl«ci«fin-ri 

IByjUvr.^AV-^^7X0DiJlcfi«, S i i_ x G e „B 1 

6rtr^bv^^A ©as #tfoic «4> 3 ti i> ft r * J« 

[0 0 2 1 ] H3B*#JH-r*i. »2x« + 

^ + ji/tx «; 3 »■ i sm^s 5 O'CGDiSKT'S i H 2 C 
1 2 y-x**xSrfflCirBulB^*SPg*3KW4c: ir-lu 

IBS i a _ x Ge x Jll 6±tCjf^T*S. S2if^y 
[0 02 2 ]i3C €r#BS-rS <b . £Jttt« 2 O #5, » 

*U<«, BJlB®2xf^ + -> + ;u^';3>ja l 8ccj£ 

*l/<tt. «tE3t»aS«2 0±CCffaE-r4M4blB2 2i 
HUIBIS2 xW*^t;^';3>il 8 <D$0g £ *i/c3t 
Bi<b<DP H TCtftonSo HUIBK^fclB2 2«, fi8 0 Ottl* 
U3 0 0 0 A(DlcH(DJ!|3£:£>o 0 ^tc, H3DCOS3 

n/c J: ^ CC, ^> F U > ^Sffi 1 0 ^gyfB^?Lt^> U ^ 
>H 1 2 Ki&o r HulB«^Sffi*^S6^S C <h -C . buIB 
61^43 n Si CO<b^. S£*©!$S15^bu1B 
ffi/;^miB^?Lt4^ 'J3>I1 2CD^g-T SB 

)vuv^>mi 4<Dmmsm\ 4 a^giffl3-t±^>^piiib 

4ccff^rt^c 

[ 0 0 2 3 ] 0 4 A&1> 0124 E*#»SU -^CDWCCS 
ia-.GeJSrtoSO I SS*»^-r^flfe<D^ffi*Si 
B^-r^ e H4ACC7S3n/c<fc^tC % C<Dffi(0^vS«, * 
CD±CCS i ,-^G e x !l 1 6' RO'buIBS i i-* G e,H 1 
6* itcM^ n/d 2 x + y t V ^ >i 1 
8' *fco^>F»J>^at«l 0" *J&fS& &f8tX&& 
ts a huIBS i^.GeJie' tt. i3BiSyotn 

>SAI 1 5*^-rS/cA(cf5iB^2 + 
>>>Jn>^l8' ^ilDrB?IE^> F 'J>^Stg 1 0' 

$ L - < \U ml^Si 4 t >SAB 1 5 cbS i>-vGe x /§ 
16' ioratc^l ->yn>JB 1 4' £Bf&-? %><DK.-Y 

1 xi 0 16 ^C^U 1 xi 0 W cm" 2 CDF- 
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XVOlt 1 5 0&l>0 4 0 0 K e VCDx*;l/+~- 

hi 8' ccsatgn*. TS^n/cct^tc. ccdjs&js 
#a»tt. »*b<«, «riaa[»««2o±K:?nw& 

KfbJf 2 2 £fflge»2xtf**s/*ji,s/y n>g l 8' 
3ft/cJ:5fc, n>K';>^i«10' **tWE**-/* 
iiuIE«£Sft/P6l&£SftS. CCDi^, U^fOtm 10 

Hji3a^»«^6BStE*«-{*>aAJi 1 5 corns 

mz. Wie«*ia««rcc. «mw&«5«SJi^mri2m2x 20 

t^^i/t^'J^yllS, 18' ±Ct, £/cteMlE 
I2xt^4>'ti^ , J3>I18, 18' 
C^^, MISS i^.GeJl 6. 16' i:&t^#3ft 

S i L.Ge.B 1 6. 16' ©JSStt. 

$ft£*#^ciittrct 6 e S2it^t^> , J3> 
HI 8, 1 8' #)2 0 0&l>b4 0 0 A<DP5 

[0 02 5 ] *l*tt* 8WBS i ...Ge.Jll 6. 16' 

Jltt, 7 0 0 41^8 00 , C«i(Dia-gRc;fi2 0 T o 
rr(DEATt«t^^o iiufE V-XtfXW:, GeH 

4 %0a^L60sccm, DCS (SiH^l,)* 
2 0 0 s c c m, MHC 1 £ 5 0&l>0 1 0 0 s c c 

[0 0 2 6 1S5 £ , SOI *«r«3f»# 
h^>^X£ MOSFET) ZBf&?Z>W.£ 

L^JrfiZmWTZ* @3AfeOLi3EM14A& 

,. x Geje«t«^ (^P-y^l 0 2 
0) Q BulBii^iA^S i.-Ge.JBtt. *?£L< te, y 
x 0 2* (Di«S*ifi)*8K: x=0t*5^ h 0 . 

2 ^ o. 4(Dt*-^u^i/S:r*ifln-r-5PHitcHaiE^ 

©*C^>y3>flS14B©»7}«l3affi SOU 



1$i2 00 1 -2 1 7 4 3 3* 

IS 

04) o NMOSMPMOS F7>yX^"CBl^n 
5"Xk>3^ K*E"F- NMO SS^' 
PMOSftA"7^^?:il^li»JitcaAr# 
& e NMOSh7>^WUt, WlEXU^aJUF 

X £ CcSt L T tt X u 3 ;U F ^E F - b' > $a«lfc 

[0 0 2 7 ] Xk> 3 ;l/FlEF-f>y?:aAr^ 

&K*£t*. W*tf. PMOS*-T-CC*jCir. HtSRSV 
y >»M^ifeS^x*;U=^- U-"<;l/Stf>' F-X U^<;U 
t'X by 3 il/ FIE F - f>>7'<h LtftAt^ ^, o C<P 

9 ^flijCD^ft?g^ilfetT4^WTx- g > y©Pg*5tf *> 

-F7'P7 7^^B< 0 ^ t F-fc'>^<DSS£bl> 
(D ^ * > * MMMdc mx 2 ft £ L # K ftteffe^T 4 
CC, h ^ > t^X ^comiM? + >*Jl/«Ftt*r&J_h^C# 

urwwras. ^ , ;^>rS j t4HRo'TgP(DS i ._,g 

f>^i. S/c^->^XJU-€:E&±-rS0^fflT?* 

[0 02 8 ] ;Wt, T'O'^"! 0 6 "«r#Hg"r€><h, t& 

^ft4 0 7'd^"l 0 8 "tOn^ft/ccfc^tc, fufS*6ji 

(LDS) MI£iSrF-f>^n/cFU^> ( L 
DD) F-fcT>y«:S*©ai^y=j>?gttlBi^«:ttA 

CTfSPS i ...Ge.BtcttA-J'SCit^r** 

, L> < « F-XU^Jl/R^J » ^U^= U 

^rftASftTHtflBLDS&afLDDffliStBtlieS i 
i..Ge,JB40IB«:»j|S3ti4#4r^ httA«l«*»fiS 
■rscitc^cSc y~avt>"\ l 2"iC7n3ftfc<fc^(c % 



19 

h ^ffiS {BJSttiK X ^- A v x £ £ L T MIB L 
DSRO*LDD0J^iiC-C^n6CCiiA$nS (:/u 

14") o 1 6"0C7F$ti/cJ: 

M»7^--'J>^ (RTA) awwv-xavKu 

fcK-tr>y*SHfraB^y3>rSttJiacrFffls i t .,g io 

[0 0 2 9 ] S6 A^t^i6 EZm&TZ>£. SOI 

rt^CffM^n/ca^iA^S i 1 .„GeJ344toIfi 
«rJgJ*-rSBlB*dtr. 06 Atc^^n/cJ: *>&C, fluffi 
S*©air^>y 3>rS14B3 6te. fi6 0 0 Ati±Oil 
HiTiaa^ii^S i 1 -,.Ge J1 JB3 4ttiKj8 0 0 
AJyT©/?3*fcO 0 »SU<«. iiuBBS^ttl^'J 
^>r£14@3 6«#J8 OO^C^l 2 0 0 AODSgKcDJI 20 
2£&*>. rfulBSftiA^S i 1 _ K Ge Ji e34fcM$j200 

mrlB^<7)^l^> , ;^>r£t4Ji3 6« 1 0 0 0 A<D/I£ 
SalBSaMi^S i 1 . x GeJ34»4 0 0 AO 

U^m^OTUM 3 2 #husB**j&# S i , . „ G e ,H 3 

4 a # a & ii ^ m t m 3 0 rate ^ h n £ c 1 1 & £ 0 

itulBTSBJi 3 2 (iSWttai» 8 huIBS#&#S i 10 
G e , Jl 3 4 fltW 0 A<Djfttt« ^ >r£tt» 
3 6 R^luIBTSRJl 3 2 -fe'o (cRJir * 3o 30 

[0 0 3 0 ] S/c, SftjA^S i u ..Ge,g34rtry 

[0 0 3 1 ] I6B«:#egtSi,' * US/ a Jl/ F«BEPI 
gjffl K-fcT>^3 8#M#<D&(r^>y n>?£t4lf 3 6 ft 
CC&A3ft3o tO, NMOSRtfPMOS*^#iiu!E 

^ttSti/cNMOSSCXPMOSaAv^^ (H^jvtf 

t:n607^^ttNSK-f>wpMOSf?(7) 

ti -5 i * S tfP M K - b" > #W N M O S ^ CD tc ft (D X 
UJ/aJl/ KWEMSWfl F-f>^iltaA2ti^i# 
fcffiffigjb*u §5§aaA^±Iifc K-b'>^3 RtANMO 

PMOS^Sr^-rii^CCBiltSaV 
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«fK % ^ UfcjtASBtt 2 oo»*S hfeaASBS: 
gtfCim^o jfrTSf— fc, BF2^f*>^i(DX 
U S/ 3 ^ K «ES0gpffl K— b*> 30&1>L/60K 
eVIBHcDx^JU+'-U^^r, fi8xiO n ^^l5 
x l 0 13 c itT'IgBO K-XU-^Ur 0* (D^U Fftr 
aAr#^ 0 Alsis02»A*l/tz£<b^ l>Un 

)l KSEsBfiiJB F-tfZ/^Wft 1 504t^2 5 0Ke 
VfeH<Dx*jl/^- b-^;bT\ ftSxiO'^cC^USx 
1 0 13 c m" 2 $QHCD F-Xl/^Jl/taA"Ctl> 0 PMO 

IB->yn>r£tt»3 6K^S i ^Ge.i 3 4rtr 
BUlB^ * 7 a eSiSrtCC^rSCD UhP^' 

xa c**- * u -<;ur at^ao' »; > a * > ^ ^ai u 

ASBtt, y W*>#^2 0&l>04 0 K e Vftffl© 

a8xiO u ^U5x 10 n c 

[0 0 3 2] Wc, W;mA 5f>^ i 5061,^250 
K e VIgBcdx^jI/^— U- /% c;l/"C, 68xi 0 1:l &l>b 
5 x l o 13 cm- a t5EB^F-Xu-c;UraA'C*-5 0 Sy 

W^PMOSlWr> $fliS T? ^' > ? X Jl - Rp ± T 
C <h r *^fttt(c J: 0 : ,A * < HJIB-C * 4 o 

[ o o 3 3 ] m 6 c £#fer 5 £ , ^o-mmuim 
fmi&f v ^ >«tt@ 3.6 ©*n»!*ii«:tt«3 tifcy- 

mria^ > ^ >naom^^t/i^^m 5 n/cffl 

iiUtthft«:#x.61i/c"Semi c ond 
uctor-on-insu lator Sub s t ra 
les Containing Electri cal 1 
y Insulating Mesas "<bC^SM<D*@ 
^1*^6. 6 0 64, 0 9 2^, ^ftiC^6^/c"S 
em i conduc tor-on-insu I a t or 
Field Effect Transistors W 
i t hReduced Floating Body P 
aras i tics "<Ll> 5H©*S#g*® 5 , 9 9 
8, 8 4 0^ iftej^en/C'Meth o d of 
Forming Simi conduc to r-on>i 
nsulator Substrates ^ 

mm^ms. sn, 04 eMicmmm^ txxi* 
3 9*ifij8St F-tr>^stifcv-^ (ld s) ao* 
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F U A > ( L D D ) M*3(4 4a, 44b htctb 
^MfS>"J ^ >rStt/l 3 6 l*JK&A2n£ 0 SuaiOJ:^ 
tc, C<D<£ *>fr F- tr>j/tt«rE*6« y- H«S*ftA 

MOSit©fc&^0>F-f>^ (^x.tf, B F 2 
Airly) *s^3%l»b3 0KeVt5H©x*ji/^-u^c 
JUT\ filxi0 1J ftl^lxiO u cnr 2 ®ffl<Z) F — 
XKJK'ftArtl), a/cNM0S3R^-(D/c«)CC. 5tt 
3RK-tT>y3&sft2 0tcl»l5 0 KeVgifiDx^W 
- l^;l^C\ fiixio^^lixio 1 ' cnr 2 $5B 10 

7 ~ - V > ^SB*JS5 K LDDMLDS K - tf > ^ 4 
*^WRVSiSWtc}£tJSii-5fcfeCC?fton-5. L D S 
RCXLDD««*»JSR-r*4#. ft!l£> F~t'>^#flH> 

[0 03 4]H6DSr#lHt5<!: t * hftAfiW* F 

4 8 a, 4 8 b ^/diPMOSSWrN^^ ^ hS 
A$f*Ut4 8a, 48b &Bf&? ZfctiXClfal U35 
• O^uhft-caA-C**. c©<fc5«cttASBtt, 0 20 
JKlt B>JIBL D DMLD S vMM4 4 a , 4 4b£ 
ffij&LXmi&Mtb&frS i 1 . x Ge x 13 4rtiC+Mi 

§!#y* h&AM^4 8 a, 4 8b«S-/t>^l 

0 0 ^CU U 3 0 0 K e VSKDi^Jl^f- ft 

1 x l 0 ll fcl»Ll x 1 0 15 c m- 2 ffim<D F-XU^I/ 

•raA-r a c 4 tfMt* 
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